have ankyloglossia, under 14 months of age and taken from dog breeders in Sivas, were used.
Ethics committee approval was granted by the Cumhuriyet University Local Ethics Committee for Animal Experimentation (Issue: 65202830-050.04.04-113; Date: 07.12.2017).
Physiological and stress behavioral parameters
Heart rates, respiratory rates, and body temperatures of the dogs were measured at three different environmental temperatures (18, 23 , and 28 °C), resting state and immediately after the end of different exercise durations (5, 10, and 15 min).
Moreover, stress behavioral parameters of the dogs at resting state at the abovementioned environmental temperatures were recorded using video camera, and these records were analyzed and evaluated by using the ethogram that contains stress behavior in dogs (5) . In the study, a focal animal sampling method was used as the sampling method (12) . The principle behind this sampling method is to follow up a single animal within a certain amount of time.
For all the dogs, measurements and video footage were recorded in the same environmental temperatures during the dogs' usual daily routines.
Statistical analyses
All the data in the study were assessed for their normality distribution by conducting the Shapiro-Wilks test. From the results, it was determined that the data did not exhibit normal distribution, and therefore, nonparametric tests were conducted. Statistical differences between the groups exposed to same temperatures were analyzed using the Mann-Whitney U test and the statistical differences between different environmental temperatures of the groups were assessed by Kruskal-Wallis test. The MannWhitney U test with Bonferroni correction was used for pairwise comparison (P value was taken as 0.017 instead of 0.05), and the Wilcoxon test was used for intragroup evaluation for each temperature. All of the results were shown as median in tables. All tests were performed using SPSS 22.0 package software (IBM Corp., Armonk, NY, USA) (13) . Moreover, in the study, the number of the dogs in each stress behavioral parameter was observed and expressed as percentage in groups.
Results
Descriptive statistics values for each parameters were shown together in Table 1 as mean ± SEM, median, and mean ranks. As a result of the study, differences between the two groups in terms of physiological parameters at different environmental temperatures, at resting state, and for different exercise durations were given in Table 1 . In both groups, no statistical difference was detected at the resting state at all environmental temperatures in terms of all parameters (P > 0.05). Except for 15 min of exercise for the respiration rates, statistical differences were detected in both groups in parameters at both different temperatures and different exercise durations of each temperature (P < 0.01, P < 0.001).
The differences between resting state and exercise at different environmental temperatures in the dogs without and with ankyloglossia were identified and presented in Table 2 and Table 3 , respectively. In all environmental temperatures, statistical difference between the resting state and exercise duration in the dogs with and without ankyloglossia was significant in terms of all parameters (P < 0.05). While usually no statistical difference was detected between the exercise durations in terms of heart rate and respiratory rate in the dogs without ankyloglossia, statistical difference was detected between the exercise durations in terms of body temperature. In the dogs with ankyloglossia, differences were detected in terms of heart and respiratory rates between 5 and 15 min of exercise at all environmental temperatures, whereas difference was detected in the body temperature between 5 and 10 min, and 5 and 15 min of exercise at all environmental temperatures except 28 °C. The differences of resting state and exercise durations at different environmental temperatures in all parameters were calculated for both groups and presented in Table 4 . P values in Table 4 were shown as P values of the KruskalWallis test. While no statistically significant difference was detected between the body temperatures in the dogs without ankyloglossia (P > 0.05), the difference at 10 min of exercise in the heart rate and the difference at 15 min of exercise in the respiratory rate was statistically significant (P < 0.05, P < 0.01). While there was no statistically significant difference in terms of heart rate in the dogs with ankyloglossia (P > 0.05), statistically significant difference was detected at all exercise durations in respiratory rates (P < 0.01), and at 10 and 15 min of exercise in body temperatures (P < 0.05) for the Kruskal-Wallis test. However, when the P value was taken as 0.017 instead of 0.05 for the Mann-Whitney U test with Bonferroni correction, no statistical differences were observed except for 15 min of exercise in body temperature.
Stress behavioral parameters exhibited by the dogs in both groups at resting state at different environmental temperatures are shown in Table 5 . While some stress behavioral parameters including avoidance, lowering the body position, and attention deficiency were not observed in any of the three environmental temperatures in the dogs without ankyloglossia, the number of the dogs exhibiting the behavior in other stress behavioral parameters increased with the increasing environmental temperature. However, it was found that, in the dogs with ankyloglossia, the number of the dogs exhibiting the behavior in all of the stress behavioral parameters increased with the increasing environmental temperature. Moreover, in the dogs with ankyloglossia, it was found that the number of the dogs exhibiting the behavior in the same stress behavioral parameter is higher than the number of the dogs without ankyloglossia.
Discussion
It was reported that the increased environmental temperature leads to an increase in the body temperature of the dog (14) (15) (16) . In this study, it was found that the body temperature of the animal increases with the increasing environmental temperature (Table 1 ). In parallel with the literature, the increase in the body temperature of animals up to a certain level suggests that it is correlated with the increased environmental temperature. Moreover, it was reported that increased body temperature leads to increased heart rate (17) . In this study, the increase in the body temperature leads to an increase in the heart rate up to a certain level. Dogs respond to increased environmental temperature with four physical mechanisms (evaporation, conduction, convection, and radiation) and adjust their body temperature. Evaporation was reported as one of the most important pathways in the adjustment of thermoregulation in dogs, with the evaporation of water from the tongue surface (18) .
In this study, it was found that the body temperature rapidly increases in the initial moments of the exercise state, but the increase stops or even reaches a plateau as the exercise continues in the dogs in both groups. This is observed with a rapid increase in respiratory rate at the initial moments of the exercise state followed by a slight decrease in the dogs with ankyloglossia and with continuous increase in the heart rate starting from the initial moments of the exercise state in the dogs without ankyloglossia. The dogs without ankyloglossia can use evaporation by sticking their tongues out when their body temperature increases and can adjust their body temperature just by increasing the heart rate. The dogs with ankyloglossia cannot use evaporation sufficiently due to their inability to completely release their tongues, and it was found that they increase their respiratory rates in addition to the heart rates in order to adjust their body temperature. It was observed that as the duration of exercise increases in the dogs with ankyloglossia, heart rate, respiratory rate, and body temperature significantly increase. This demonstrates that adjustment of thermoregulation mechanism in these dogs is significantly affected.
Increased environmental temperature leads to increased body temperature in dogs, and increased body temperature can cause stress (18) . In studies on stress, there are controversies about the requirement of the corroboration of the behavioral data with physiological parameters. While some researchers believe that collective evaluation of the data is required (19, 20) , some state that behavioral and physiological data are not parallel under acute stress conditions, and thus the behavioral data must be prioritized (21) (22) (23) . This is a study in which some physiological and stress behavioral parameters are evaluated together. In this study, since the effect of Table 4 . Median values and significance levels of different physiological parameters at different environmental temperatures for each exercise periods in Kangal shepherd dogs with (n = 11) and without ankyloglossia (n = 13).
Heart rates (n/min) exercise-induced acute stress condition on behavioral data is taken into consideration, behavioral data were evaluated when the dogs were at resting state. At the resting state, with increased environmental temperature, there are more dogs with ankyloglossia than the normal dogs that exhibit tightened lips, avoidance, yawning, lowering the body position, lowering the tail, attention deficiency, and increased respiratory rates. In the current literature, lowering the body position and lowering the tail are reported as indicators of stress-related behavior in dogs (24, 25) . Bekoff (26) stated that a dog under stress could exhibit altered behavior. Altered behaviors refer to activities performed independently of the incident and motivational status at that time (27) . In the light of this information, "yawning" behavior exhibited by the dogs in the study when they were under stress can be considered as an "altered behavior" and this was observed more frequently in the dogs with ankyloglossia than in the normal dogs. Seligman (28) reported that when deep and intense breathing observed in hot weather is accompanied by strained-stretched lips, this is an indicator of stress. In the current study, higher respiratory rate and pronounced strained lips in the dogs with ankyloglossia compared with the dogs without ankyloglossia at increased temperatures can be considered as the behaviors exhibited by dogs under stress. In his study, Bodnariu (29) stated that avoidance, rapid breathing, low tail position, and low body position were behaviors that emerged when the animal was under stress. Similarly, in the present study, avoidance, rapid breathing, low tail position, and low body position behaviors were observed in the dogs with ankyloglossia more prominently than the dogs without ankyloglossia as the temperature increased. Seligman (28) reported that attention deficiency could be observed in dogs when they were under stress. Similarly, in the current study, with increasing temperature, attention deficiency was observed more prominently in the dogs with ankyloglossia compared with the dogs without ankyloglossia.
In conclusion, it is considered important to keep this information in mind during clinical and surgical interventions on the dogs with ankyloglossia. This study is the first in the literature to investigate the physiological and stress behavioral parameters in Kangal shepherd dogs with ankyloglossia.
It was found that as the duration of exercise increases in the dogs with ankyloglossia, heart rate, respiratory rate, and body temperature significantly increase. This indicates that the evaporation cannot fully adjust the thermoregulatory mechanism in the dogs with ankyloglossia, compared to the dogs without ankyloglossia. The fact that all of the stress behavioral parameters included in the study were higher in the dogs with ankyloglossia than the dogs without ankyloglossia suggests that the dogs with ankyloglossia are under stress.
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